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Supplementary Tables

Supplementary Table S1 F values of pairwise comparisons of Bray-Curtis similarity
index among different plant covered of profiles by one-way non-parametric
multivariate analysis of variance (NPMANOVA) analysis. Single asterisks values
indicated significant difference at the level < 0.05 and double asterisks values
indicated significant difference at the level < 0.01; n.s. indicated non-significant
differences; non-significant differences was found among different plant species in

horizons 20-60cm (data not shown).

horizon BW VZ IC
BW 16.787" 14.179"
0-10cm VZ n.s.
IC
BW 8.2337 11.490"
10-20cm VZ n.s.
IC




25  Supplementary Table S2 The Pearson correlation(r) between main identified bacterial

26  taxonomic groups, i.e. phyla Acidobacteria, Actinobacteria, Bacteroidetes and

27  Firmicutes, classes Alphaproteobacteria, Betaproteobacteria, Gammaproteobacteria

28 and Deltaproteobacteria,

(within  Proteobacteria phylum) and environment

29  parameters. Single asterisk show the significant difference at the level < 0.05, and

30 double asterisk show the significant difference at the level < 0.01.

LOI TN pH Water con. As Cu Fe Pb Zn
Acidobacteria 0.384**  0.286* 0.247 -0.03 -0.507**  0.164 0.181 0.120 0.424**
Actinobacteria 0.361**  0.449** -0.189 0.225 -0.166 0.126 0.548**  0.431** -0.068
Bacteroidetes -0.212  -0.391**  0.434** -0.256 -0.069 0.156  -0.397** 0.188 0.109
Firmicutes -0.025 0.207 -0.647** 0.396** 0.260 -0.231  0.496** -0.038  -0.561**
Nitrospira -0.166 0.103 -0.567** 0.122 0.442**  -0.114 0.125 -0.294*  -0.298*
Alphaproteobacteria 0.632**  0.531** 0.049 0.049 -0.496**  0.168 0.359** 0.101 0.389**
Betaproteobacteria -0.252 -0.295* 0.164 -0.195 0.156 -0.078 -0.537**  -0.308* 0.106
Gammaproteobacteria  -0.263 -0.131 -0.294* 0.065 0.461** -0.278* -0.106  -0.374** -0.284*
Deltaproteobacteria 0.280* 0.145 0.322* -0.251 -0.206 0.145 -0.033 -0.087 0.419**

31
32



33  Supplementary Table S3 Diversity and predicted richness of nifH sequences from the
34  clone libraries*
clones number OTUs number Coverage (%) Shannon index (H') Simpson's index Pielou evenness index

BW(DNA) 108 12 100 2.13 0.85 0.45
IC(DNA) 108 27 97.2 3.03 0.94 0.65
VZ(DNA) 107 27 94.4 3.05 0.94 0.65
IC(cDNA) 106 16 98.1 2.29 0.86 0.49
VZ(cDNA) 108 17 100 2.57 0.90 0.55

35  *OTUs were defined by a 3%difference in the nucleic acid sequence alignment for the

36  nifH gene.

37
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Supplementary figures:
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Supplementary Fig.S1 Physico-chemical properties of 6 horizons from different plant
types of profiles. The error bars showed the standard error of relative abundance of
the three subsamples for each tailings sample. IC and CZ: tailings revegetated by

Imperata cylindrica and Chrysopogon zizanioides, BW: bare wasteland.
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Supplementary Fig. S2 Rarefaction curve of OTUs(observed_species)recovered from

mine tailings.
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Supplementary Fig.S3 Redundancy analysis (RDA) for 6 horizons of different plant
species with forward selection of predictor variables followed by Monte Carlo
permutations (999 permutations). Solid arrows represent predictor (chemical)
variables significantly associated (P<0.05) with the variation in the bacterial

Community structure.
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Supplementary Fig. S4 Relationships between (a) pH, (b) TOC and (c) TN and
bacterial community diversity (Bray-Curtis similarity on the basis of phylotype

composition).



62
63

64

65

66

67

68

69

70

71

72

abundance of red-like cbbl. gene
(copies g dw soil)

abundance green-like ¢hbl. gene
(copics g dw soil)

abundance of nifH gene
(copies g"id“ soil)

00 coxi10'  12x10°  18x10°  24x10° 00 40x10° 80x10° 1.2x10° 1.6x10° 1x10 2107
0 1 I i ] 0 I 1 I 1 0 I L
o (a) > (b) o - (©)
) '
1041 10 4 104!
| [ |
\ i !
e o P
. | '
204 20 4 204"
—~~ [ ~_~ —_
=) | =) £
Q @ 2] Q
S St S
= v = = i
= ' - =
% 304 % 30 % 304"
< < < '
\
:
.
404 04 404!
:
1 = ®©
\ :
\ .
504 ¢ +IC 50 4 Y 5041
: CZ N O
--O- BW o
604 60 604

Supplementary Fig.S5 Abundance of cbbL (red-like(a) and green-like(b)) and nifH (c)
genes along the profiles (copies g™dry soil, n=3). Error bars indicated standard error.
IC and CZ: tailings revegetated by I. cylindrica and C. zizanioides, BW: bare
wasteland. The cbbL gene encoded the large subunit of form | ribulose
1,5-bisphosphate carboxylase/oxygenase (RubisCO) which was the first and
rate-limiting step in Calvin-Benson-basham (CBB) reductive pentose phosphate
pathway, in which form | RubisCO can be divided into two major groups, green-like
and red-like, in terms of the amino acid compositions and length of branches in the
phylogenetic tree. And nifH gene encoded dinitrogenase reductase which is a key

enzyme of nitrogen fixation.
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Supplementary Fig.S6 Heat map for nitrogen- fixing genera(a), and iron- & sulfur-
oxidizing bacteria (b) in 6 horizons of different plant species. The genera of
Agromyces™ 2, Arthrobacter', Burkholderia®>, Corynebacterium®, Devosia’,
Mycobacterium* 8, Pseudomonas®, Pseudonocardia?, Rhizobium®, Sphingomonas™
and Streptomyces® were likely to be involved in nitrogen fixation. 7 genera
(Acidithiobacillus™, Alicyclobacillus'?, Ferrithrix™, Leptospirillum™, Sulfobacillus'*
4 Thiobacillus** and Thiomonas™) related with iron- and sulfur- oxidizing were

found in this study.
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Supplementary Fig.S7 Phylogenetic tree of transcriptional nifH sequences in
rhizosphere. Clones from the present study are marked with rhizosphere of I.
cylindrica (IC) and rhizosphere of C. zizanioides (CZ). Additional symbols show the

relative frequency (%) of a sequence in their respective clone libraries (¢, IC; m, CZ).

Bootstrap values of >50% are exhibited at branch points.
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Supplementary Fig.S8 Relative abundance (percentage) of genera of Leptospirillum

and Nitrospira both of which belonging to phylum Nitrospira. The error bars showed

the standard error of relative abundance of the three subsamples for each tailings

sample. IC and CZ: tailings revegetated by I. cylindrica and C. zizanioides, BW: bare

wasteland.
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Supplementary Fig. S9 Examples of the colonizer plant species in the Shuimuchong
tailings pond. BW: bare wasteland; IC and CZ: tailings revegetated by I. cylindrica

and C. zizanioides.
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